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Abstract 
In the United States, people with disabilities with public insurance are often unable to find suitable health care providers nearby, 
resulting in needing to travel long distances to large health centres to access necessary health care. This barrier is even more
pronounced to those with disabilities living in deprived areas. Using Census data and Area Deprivation Index (ADI) developed 
by University of Wisconsin-Madison’s ADI project, OLS and Geographically Weighted Regression (GWR) regression analyses 
showed that high area deprivation index (ADI) and high percentage of public-only health insurance coverage predict disability 
prevalence. While ADI, public-only insurance coverage percentage and disability prevalence do not significantly predict the 
number of hospitals, they slightly improved the fit of the GWR model, which was significantly predictive. Future research should
continue exploring related factors, and address the challenges of having limited access to hospitals in poorer suburban and rural 
areas faced by people with disabilities, who are also more likely to have public-only health insurance. 
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1. Introduction 
Access to health care is a topic of great importance to many socially-disadvantaged groups in the United States. The 
Affordable Care Act (ACA) mandates that all Americans have health insurance and that health care be accessible to 
all, regardless of geographic location, socioeconomic status, or disability1. However, for those with disabilities 
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living in deprived areas, considerable barriers continue to exist2, 3. It was hypothesized that being in deprived areas 
and having only public health insurance (Medicare, Medicaid etc.) coverage contributed significantly to the access 
barriers. Economically deprived areas typically have fewer hospitals, resulting in poorer health care access for local 
residents4. Similarly, people with disabilities with public insurance are often unable to find suitable health care 
providers nearby, resulting in needing to periodically travel long distances to large hospitals to access necessary 
routine or specialty care5, 6. The aim of this present study is to explore the predicting effects of disability prevalence, 
public-only insurance coverage, and area deprivation index (ADI) on the access to hospitals in the New England 
region of the U.S. 
This study examines the New England region, which is an area with a total population of 11,477,279 (2014 data), 
spanning six Northeastern U.S. states: Connecticut (CT), Maine (ME), Massachusetts (MA), New Hampshire (NH), 
Rhode Island (RI) and Vermont (VT)7. Despite having several highly-ranked health care systems in the area, many 
residents with disabilities still experience a great deal of difficulties accessing care due to factors such as lack of 
reliable transportation and traffic congestions8. For instance, a recent report showed that about 54% of 
Massachusetts residents with disabilities and their family members or caregivers indicated that transportation to 
health care was very problematic 9. Respondents reported they cannot access needed medical care when affordable, 
reliable transportation is unavailable or inaccessible9.
Being far away from care providers and subsequently lacking timely access to health care can translate into delayed 
or foregone primary, preventive and specialist care10, 11. Delayed or foregone care are associated with multiple 
negative outcomes for people with disabilities, such as development of preventable secondary conditions12,
prolonged untreated active diseases13 and higher risks of physical and mental health problems6. Studying the 
geographical aspects of existing systems is of critical significance for the New England disability community9.
2. Data 
The data analyzed in this study were 2010-2014 U.S. Census/American Community Survey (ACS) 5-year estimate 
data7, as well as Area Deprivation Index data, from University of Wisconsin-Madison’s HIPxChange program14, 15.
Disability is defined as having limitations in vision, hearing, cognitive, ambulatory, self-care, or independent living7.
Area deprivation is defined as the socioeconomic deprivation experienced by a neighborhood, which takes into 
accounts factors such as median family income, home/rent value, education/profession/employment, and percent of 
households with access to motor vehicles. Public insurance coverage is defined as only having Medicare or 
Medicaid. Names and locations of hospitals located in the six states were provided through the Geographic Names 
Information System (GNIS)16. The analytical framework is presented below (Fig.1). 
Fig. 1. Analytical Framework 
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3. Methods 
Maps were generated to present a descriptive overview of disability prevalence, ADI, public-only insurance 
coverage, number of hospitals on the county level. Ordinary Least Squares (OLS) regressions and Geographically 
weighted regressions (GWR) were conducted to examine the relationship between independent and dependent 
variables. The fixed kernel type and Akaike Information Criterion (AICc) was used in the GWR analyses. Esri 
ArcGIS Pro version 1.2 was used to manage and analyse maps and data17.
4. Results 
Fig. 2. Disability Prevalence, Area Deprivation Index, Percent of population with Public Insurance only and Number of Hospitals
Descrptive results were presented in Fig. 2. The value categories of Maps 1, 3 and 4 were generated by quantiles 
while ADI values (Map 2) were broken into 10 categories by natural breaks. Natural break was chosen because it 
would group similar values together and maximize the differences between categories.  
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In the top half of Fig. 2, geographical patterns of associations can be observed between high disability prevalance 
and high ADI. The bottom half of Fig. 2 showed that relatively fewer hospitals are available where high percentages 
of the population only have public insurance. Overall, Fig.2 demonstrated the unique circumstances faced by people 
with disabilities living in deprived areas seeking health care, who only have public health insurance.  
     Table 1. OLS Regression: Disability Prevalence as the Dependent Variable 
Independent Variables Coefficients (ȕ) t P value 
ADI 0.067 6.69 <.001 
Public coverage 0.221 4.21 <.001 
Adjusted R2  .641    
Table 1 presents the OLS regression results with disability prevalence as the dependent variable. Area deprivation 
index and percentage of public-only health insurance coverage predict disability prevalence in the same direction 
(e.g. more deprived areas also have higher prevalance of disability). This outcome supports the findings of previous 
studies18 that demonstrated the connections between poverty, public insurance and disability. 
     Table 2. OLS Regression: Number of Hospitals as the Dependent Variable 
Independent Variables Coefficients (ȕ) t P value 
Disability Prevalence 0.143 0.53 0.597 
ADI 0.005 0.19 0.851 
Public coverage 0.103 0.84 0.408 
Population (in thousands) 0.048 19.56 <.001 
Adjusted R2  .799    
Table 2 presents the OLS regression results with “number of hospitals” as the dependent variable. The model had an 
adjusted R2 of .799, or about 80%, indicating that using these independent variables, the model is explaining roughly 
4/5 of the variations in hospital availability. Disability prevalence, ADI and percentage of public-only health 
insurance coverage did not significantly predict the number of hospitals in the county. This was likely due to the 
limitation of county-level data. On the other hand, population was highly predictive of number of hospitals, which 
can be explained as New England has a wide range of urbanity: some of the most concentrated hospital zones in the 
country are located in densely populated areas (e.g. Boston, Massachusetts), whereas fewer hospitals are available in 
sparsely populated, rural areas (e.g. North Vermont).  
     Table 3. GWR Regression: Number of Hospitals as the Dependent Variable*
 Value 
R2 .9820 
Adjusted R2  .9800 
Bandwidth 528292 
Residual Squares 890014 
Effective Number 7.498 
Sigma 125.51 
AICc 809.29 
Number of Neighbours 30 
*Independent Variables: Disability Prevalence, ADI, Public Coverage, and County Population 
Table 3 presents the GWR regression results, again, with “number of hospitals” as the dependent variable. In this 
model, an adjusted R2 of .982 was achieved, greatly superior to the OLS model (R2= .799). This suggests that 
various determinants of hospital availability determinants and resources may have varied across geographical and 
administrative borders and the assumption that random effects are spatially stationary should be rejected. The GWR 
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analysis found, using the AICc method, that 30 neighbors were sufficient to calibrate each local regression equation 
for optimal results. The AICc, residual squares, effective number and sigma values are also reported (Table 3). 
Overall, the GWR model showed a better goodness-of-fit than the OLS model. 
5. Conclusions 
In order to build healthy cities, an understanding of the determinants of health is required; by the same token, 
including and understanding geographic factors is also a critical part of today’s public health research19. In order to 
be effective, researchers and policy makers must recognize that health determinants and resources likely vary across 
geographical and administrative borders and take actions to address this variation. Modeling the factors that 
contribute to health-related factors based on geography enables policy makers to predict their potential impact in the 
most affected locations and allocate resources accordingly.  
This report highlighted the unique regional contexts governing health care resources in the New England region of 
United States, and underscored the unique circumstances faced by people with disabilities living in deprived areas 
seeking health care, with many of whom only having public health insurance. To address the lack of hospitals in 
needed areas, it is important to advocate for new policies that increase the number of community health centers and 
provide means of transportation such as paratransit, public transit and non-emergency medical transportation to and 
from hospitals. Public health studies using geographical information hold great promise as they will allow 
stakeholders not only understand current demand, but also anticipate future demand and equip tools to assess the 
effectiveness of implemented remediation.  
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